At present there is a tendency to use topical drugs with a high aqueous phase content (creams water/oils, gels). However, these drugs are a favourable environment for microbial growth (cultures of S. aureus, Ps. aeruginosa) or spoiling of finished products (culture of mold fungi, yeast fungi of the Candida genus) [3, 5, 7] .
As a result of the comprehensive research the composition of a gel with essential oils for treating diseases of the upper respiratory tract have been developed [6] . Due to the fact that the gel developed should be stable, including its microbiological purity value, at least for 2 years, it is necessary to study the microbiological purity of this gel and select the optimal preservative and its desired concentration [4, 5, 6] .
It is known that when selecting a preservative the attention should be paid to the therapeutic effect of the drug, its area of application, interactability with other ingredients of the formulation, and its solubility. Based on the literature search in order to select an effective preservative (or their combination), which is able to provide the quality and safety of the gel with essential oils developed, we studied the antimicrobial activity of the experimental samples of gels with different preservatives. The following preservatives were selected for the studies: sodium benzoate, methylparaben (Nipagin, methyl ether of n-4-hydroxybenzoic acid), and the complex of sodium benzoate with Nipagin. The complex preservative "Germaben" was also studied, it included diazolidinyl urea, methylparaben, and propylparaben in propylene glycol [2, 8, 10] .
Materials and Methods
The following gel samples were prepared: with 0.5% sodium benzoate (sample No. 1), with 0.1% methylparaben (sample No. 2), with 0.5% "Germaben" (sample No. 3), with the complex of sodium benzoate and Nipagin (0.5% : 0.1%) (sample No. 4), and the sample without a preservative (sample No. 5).
During the studies the method for evaluating the effectiveness of antimicrobial preservatives given in the State Pharmacopoeia of Ukraine (SPhU) was used [4] .
The culture media used in the study were standard manufactured by "Scientific Production Association Culture Media" (Mahachkala). The culture media were prepared according to the requirements of the manufacturer (the amount of the powder per litre, pH medium, autoclaving conditions, etc.). Each batch used in the experiment was tested for growth characteristics in compliance with regulations [1, 9] .
Before the study there was a test conducted for conformity of the growth properties of the culture media (colony count grown when inoculating the microbial count). The culture media were inoculated with a small amount of the corresponding microbial test strains (10-10 2 co- Table 1 The study of the microbiological purity of the gel samples No. 1 The growth is absent The growth is absent
Microbial growth -"-lony forming units per 1 ml of the medium -CFU/ml). The Saburo medium was plated with Candida yeast fungi, the nutrient agar -with Pseudomonas aeruginosa, and the egg yolk high salt agar culture medium -with Staphylococcus aureus. The thioglycolic acid medium was kept in thermostat at the temperature of 35°C for three days. All bacterial cultures corresponded to taxonomic designation of the strain, and morphology of cultured colonies and cell morphology in microscopy were typical. The thioglycolic acid medium met the requirements for sterility -the growth of microorganisms was absent, the medium was transparent.
For the testing purpose a required number of suitable test microorganisms was added to the drug sample that was in the container, and the inoculated samples were stored at the corresponding temperature. At regular intervals the inoculated samples were sampled, and the microbial count was determined. The effectiveness of preservatives in the finished product is considered to be satisfactory if under conditions of the test while storing the inoculated samples at a given temperature during the given periods of time there is significant decrease or no increase in the microbial count depending on the requirements for the finished product.
Results and Discussion According to Table 1 in 28 days of incubation while culturing in the thioglycolic acid medium the growth of microorganisms in the gel sample No. 5 was observed. Thus, it has been proven that addition of a preservative is required.
At the next step in order to select the optimal preservative (the samples mentioned above) the study was conducted for determining the microbiological purity. It has been found that sample No. 1 meets the criterion "B" in contrast to other samples meeting the criterion "A".
As can be seen from Table 2 , the preservative complex of sodium benzoate with Nipagin that meets the criterion "A" has the best preserving action.
The data given in Table 2 show that in 7 days of incubation the logarithm of the number of viable fungal cells was 3. There is no cells isolation in 14 and 28 days of incubation. In 2 days of incubation the logarithm of the microbial plate count was 2.02 and 2.23. On day 7 it was 3.22 and 3.41. On days 14 h and 28 of incubation microorganisms were not recorded. The study of this sample has shown that it meets the criterion "A" in accordance with the SPhU requirements. Thus, the preservative complex of sodium benzoate with Nipagin has been selected for further studies. CONCLUSIONS 1. As a result of the microbiological study it has been found that addition of a preservative to the gel with essential oils developed for treating diseases of the upper respiratory tract is mandatory.
2. It has been proven that all samples with the preservatives selected, namely methylparaben, the complex preservative "Germaben", sodium benzoate, and the complex of sodium benzoate with Nipagin, meet the criteria "A" and "B" of the SPhU. The preservative complex of sodium benzoate with Nipagin that meets the criterion "A" has the best preserving action. 
